Introduction
The involvement of thrombin in wound healing has been established (Bar-Shavit et al., 1983; Keski-Oja et al., 1981; Chen and Buchanan, 1975 , 1985) . Patients with factor XIII deficiency have impaired wound healing (Duckert, 1972) . Thrombin stimulation of fibroblast growth (Bersmiers et al., 1983; Perdue et al., 1981; Glenn et al., 1980; Carney et al., 1978; Chen and Buchanan, 1975; Teng and Chen, 1975) and production offibronectin (Keski-Oja et al., 1981; Mosher and Vaheri, 1978) has been well documented. However, the effect of thrombin on epithelial cells in this respect is com-increases were most evident in secreted FN. , 1985) . The involvement of FN in neovascularization has been well defined (Clark et al. , 1982) . In the process of neovascularization, EN acts as a scaffold for endothelial cellorganization (McAuslan et al., 1980) and as a template for collagen deposition during formation of granulation tissue (Repesh et al., 1982) . [35S]-methionine for 16 hr, the size and density of protein bands between 225 and 250 KD increased with dose increments of thrombin ( Figures  1A and 1B) , and the increase was particularly evident in the secreted proteins ( Figure  1B) . These labeled proteins were subjected to immunoprecipitation to isolate the purified EN. The expression of the increases in cell-associated and secreted FN in both cell types was significantly enhanced at the level of immunoprecipitation ( Figure  1C ). Quantitation ofFN by immunoprecipitation and densitometry scanning of the EN bands (Table 1) (Table  1) . Interestingly, in addition to FN, two unidentified proteins with a larger molecular size than FN were detected in the culture medium of A549 epithelial cells and mouse fibroblasts stimulated with thrombin ( Figure  1B) . Galdal et al., 1983; Laposata et al., 1983) .
ImmunoJluorescence and Immunocytochemistry
As demonstrated by immunofluorescence ( Figure  3 ) and itomunocytochemistry ( Figure  4) , the cytoplasmic staining of FN, in general, showed a clear increase in cells treated with thrombin. Moreover, cells that were not labeled by [3H]-thymidine in the nuclei seemed to show more intense FN staining in the cytoplasm than the labeled cells ( Figure  4) .
Ultrastructurally,. in mouse LB cells FN was localized in the cisternae ofrough endoplasmic reticulum, Golgi saccules and vesides, and small vesicles, and on the cell surfaces ofcell-to-cell contacts and extracellular fibrils ( Figures  5A and 5B) . Apparent increases in the localization of FN were observed after stimulation with thrombin ( Figure SB) , particularly in cells treated with 20 U/mI thrombin ( Figure  6 ). In these cells, as analyzed by computer image morphometry, the distribution ofintracellular FN was significantly increased as compared to that of non-treated cells (p = 0.001). Increased localization ofintracellular FN was also observed in thrombintreated dividing cells (Figure 7) as compared with non-treated dividing cells. In one instance, 5.5% and 2.8% of total cell areas that were occupied by HR P reaction product were respectively observed in a dividing thrombin-treated cell and a dividing non-treated cell.
In addition, the numbers ofFN-containing extracellular fibrils were also increased with dose increment ( Figures  4B and SB) .
Intracellular localization of FN in human A549 epithelial cells was less intense and extensive as compared with mouse LB cells.
In non-treated cells, FN was predominantly localized in the Golgi complex, and only a few cistemae ofrough endoplasmic reticulum showed FN staining ( Figure  8A ). However, profound increases in the localization of intracellular FN were observed in thrombintreated cells. The FN was localized in Golgi complex, many cisternae ofrough endoplasmic reticulum, and vacuoles ( Figure 8B ). Frequently the localization was concentrated in the perinuclear region.
Formation ofextracellular FN fibrils was not observed in A549 cells. #{149} ,
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. i' , 1981; Mosher and Vaheri, 1978) and endothelial cells (Galdal et al., 1985) . Galdal et al. (1985) reported et al., 1982,1987) . Types I and III collagens are the primary interstitial collagens deposited in the wound bed during fibroplasia and the associated granulation tissue formation (Barnes et al. , 1976) . These collagens are also known to promote mitosis and cell migration on endothelial cells during neovascularization (Madri and Pratt, 1986; Madri and Wilhams, 1983 Grinnell et al., 1988; Toda and Grinnell, 1987 ) and epithelial cell migration (Nishida et al., 1983) . In fact, EN has been used for therapeutic treatment ofskin ulcers (Wysocki et al., 1988) and corneal ulcers (Kono et al., 1985; Nishida et al., 1985) .
